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Abstract Text - FPAR (2): 

SOLUTION: An anode foil and a cathode foil of aluminum are rolled 
into a 

rolled device interposing a separator made of paper, glass paper, or 

a mixture 

of paper and glass fiber between them, a silicon-containing film is 
formed on 

the rolled element, the rolled element coated with the film is 
thermally- 
treated for the formation of a capacitor element, and the capacitor 
element is 

impregnated with conductive high polymer and/or driving electrolyte 
for the 

formation of an aluminum electrolytic capacitor. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention controls the leakage current of a product and relates to the aluminium 

electrolytic capacitor which can reduce the impedance value in high frequency. 

[0002] 

[Description of the Prior Art] the capacitor element which comes to wind the anode plate foil and cathode foil of 
aluminum around the conventional winding mold aluminium electrolytic capacitor through a separator — (**) — the 
conductive polymer layer was formed in the capacitor which sinks in and comes to contain the electrolytic solution for 
a drive (henceforth the electrolytic solution) to metal casing, and the (b)-wound capacitor element, and there were two 
types of the solid-state capacitor which it comes to contain to metal casing. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in the above-mentioned 
conventional winding mold capacitor, namely, (**) - when a liquid electrolyte is used, an improvement of the loss 
(tandelta) property of xapacitor is not fully made, but the impedance value in a RF is high. 

(b) the case where a solid electrolyte is used — xonductive polymer — formation — since the sex was low, there was a 
problem which cannot fully reduce the leakage current from the slit side of the damage section of a chemical film or an 
anode plate foil produced at the time of component formation. 
[0004] 

[Means for Solving the Problem] that to which this invention tends to solve the above-mentioned technical problem — 
it is — a cut end — formation — by adding the coat formation processing which contains silicon in process, and heat 
treatment, while reducing the leakage current from the slit side of the damage section of a chemical film, or an anode 
plate foil produced at the time of component formation, damage on the chemical film at the time of solid electrolyte 
formation can be controlled, and the rise of the leakage current can be prevented. And since a glass fiber front face 
dissolves with a silicate in the case of the separator which can reduce resistance while in the case of the separator 
containing paper paper will be in a carbonization condition by heat treatment and controlling decline in the conversion 
of a conductive polymer, and contains glass, irregularity is formed and an electrolyte can fully be held, the capacitor 
excellent in the impedance characteristic in the leakage current and high frequency can be obtained. That is, it is the 
aluminium electrolytic capacitor characterized by having formed and heat-treated the coat which contains silicon in the 
winding component which comes to wind the anode plate foil and cathode foil of aluminum through a separator, having 
obtained the capacitor element, and forming an electrolyte in this capacitor element according to sinking [ of the 
polymerization of a conductive polymer, and/or the electrolytic solution for a drive ] in. 

[0005] And the above-mentioned separator is the aluminium electrolytic capacitor characterized by coming to mix 
paper, glass, or paper and glass. 

[0006] Furthermore, the rate of mixing of the glass fiber of the above-mentioned separator is the aluminium electrolytic 
capacitor characterized by being less than 20% 1% or more. 

[0007] And the aluminium electrolytic capacitor characterized by having immersed the coat containing the above- 
mentioned silicon in the sodium silicate and/or the potassium-silicate solution, and forming. 

[0008] Moreover, the silicon-dioxide concentration of the above-mentioned sodium silicate and/or a potassium-silicate 
solution is the aluminium electrolytic capacitor characterized by being 0.001 - 0.500wt%. 

[0009] Furthermore, the temperature of the above-mentioned sodium silicate and/or a potassium-silicate solution is the 
aluminium electrolytic capacitor characterized by being 50-1 10 degrees C. 

[0010] And the temperature of the above-mentioned heat treatment is the aluminium electrolytic capacitor 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/20/07 



JP,2000-173864,A [DETAILED DESCRIPTION] Page 2 of 4 

characterized by being 200-500 degrees C. 
[0011] 

[Embodiment of the Invention] the cut end of the component after this invention's forming the winding component 
which comes to wind the anode plate foil and cathode foil of aluminum through a separator — formation « it is 
performing the immersion processing and heat treatment to a silicate solution to inside, and the capacitor which was 
excellent at the impedance characteristic in the leakage current and high frequency is realized. 
[0012] 

[Example] (Example 1) The winding component which comes to wind the aluminum cathode foil by which etching 
processing was carried out with etching and the aluminum anode plate foil by which chemical conversion was carried 
out through the separator which consists of Manila paper of 15% of rates of glass fiber mixing was produced, the 
10wt% adipic-acid ammonium water solution which adjusted this winding component to pH6.0 and the temperature of 
40 degrees C ~ formation — liquid — carrying out — a cut end — formation ~ the sodium-silicate water solution whose 
silicon-dioxide concentration adjusted to the temperature of 98 degrees C the back is 0.02wt(s)% — 20-minute 
immersion processing - carrying out — formation - the inside of liquid - after reformation and 350 degrees C - for 30 
minutes « heat-treating - formation - reformation was performed in liquid and the capacitor element was obtained. 
Next, as an electrolyte, the electrolytic solution which consists of 78wt% gamma-butyrolactone, 2wt% ethylene glycol, 
and 20wt% tetramethyl imidazolinium hydrogen phthalate was sunk into the above-mentioned capacitor element, and 
100 aluminium electrolytic capacitors of 6.3V47micro F were produced. 

[0013] (Example 2) The same processing as the winding component of an example 1 was carried out, and the capacitor 
element was obtained. As an electrolyte, it is immersed in a 50wt% pyrrole, 30wt% ethanol, and the monomer solution 
that consists of 20wt% pure water. To a pan, 7wt% ammonium persulfate, 3 wt% p-toluenesulfonic acid, A chemistry 
polymerization is carried out for 10 minutes at 50 degrees C after being immersed in the solution which consists of 
90wt% pure water. After forming a conductive polymer in the above-mentioned capacitor element, The electrolytic 
solution which consists of 78wt% gamma-butyrolactone, 2wt% ethylene glycol, and 20wt% tetramethyl imidazolinium 
hydrogen phthalate was sunk in, and 100 aluminium electrolytic capacitors of 6.3V47micro F were produced. 
[0014] (Example 3) The same processing as the winding component of an example 1 was carried out, and the capacitor 
element was obtained. After being immersed in a 50wt% pyrrole, 30wt% ethanol, and the monomer solution that 
consists of 20wt% pure water as an electrolyte and being immersed in the solution which becomes a pan from 7wt% 
ammonium persulfate, 3wt% p-toluenesulfonic acid, and 90wt% pure water, the process which carries out a chemistry 
polymerization for 10 minutes at 50 degrees C was repeated 5 times, the conductive polymer was formed in the above- 
mentioned capacitor element, and 100 aluminium solid electrolytic capacitors of 6.3V47micro F were produced. 
[0015] (Example 4) The winding component which comes to wind the aluminum cathode foil by which etching 
processing was carried out with etching and the aluminum anode plate foil by which chemical conversion was carried 
out through the separator which consists of Manila paper of 40% of rates of floss silk fiber mixing was produced, the 
10wt% adipic-acid ammonium water solution which adjusted this winding component to pH6.0 and the temperature of 
40 degrees C ~ formation - liquid - carrying out - a cut end - formation - the sodium-silicate water solution whose 
silicon-dioxide concentration adjusted to the temperature of 98 degrees C the back is 0.02wt(s)% - 20-minute 
immersion processing carrying out - formation - the inside of liquid - after reformation and 350 degrees C - for 30 
minutes - heat-treating — formation - reformation was performed in liquid and the capacitor element was obtained. 
Next, after being immersed in a 50wt% pyrrole, 30wt% ethanol, and the monomer solution that consists of 20wt% pure 
water as an electrolyte and being immersed in the solution which becomes a pan from 7wt% ammonium persulfate, 
3wt% p-toluenesulfonic acid, and 90wt% pure water, the process which carries out a chemistry polymerization for 10 
minutes at 50 degrees C was repeated 8 times, the conductive polymer layer was formed in the above-mentioned 
capacitor element, and 100 aluminium electrolytic capacitors of 6.3V47micro F were produced. 
[0016] (Example 5) The winding component which comes to wind the aluminum cathode foil by which etching 
processing was carried out with etching and the aluminum anode plate foil by which chemical conversion was carried 
out through the separator which consists of glass paper was produced, the 10wt% adipic-acid ammonium water solution 
which adjusted this winding component to pH6.0 and the temperature of 40 degrees C - formation - liquid - carrying 
out - a cut end - formation - the sodium-silicate water solution whose silicon-dioxide concentration adjusted to the 
temperature of 98 degrees C the back is 0.02wt(s)% ~ 20-minute immersion processing - carrying out - formation - 
the inside of liquid - after reformation and 350 degrees C - for 30 minutes - heat-treating - formation - reformation 
was performed in liquid and the capacitor element was obtained. Next, after being immersed in a 50wt% pyrrole, 
30wt% ethanol, and the monomer solution that consists of 20wt% pure water as an electrolyte and being immersed in 
the solution which becomes a pan from 7wt% ammonium persulfate, 3wt% p-toluenesulfonic acid, and 90wt% pure 
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water, the process which carries out a chemistry polymerization for 10 minutes at 50 degrees C was repeated 3 times, 
the conductive polymer was formed in the above-mentioned capacitor element, and 100 aluminium electrolytic 
capacitors of 6.3V33micro F were produced. 

[0017] (Conventional example 1) The winding capacitor element was produced through the separator which consists of 
Manila paper the aluminum cathode foil by which etching processing was carried out with etching and the aluminum 
anode plate foil by which chemical conversion was carried out. As an electrolyte, the electrolytic solution which 
consists of 78wt% gamma-butyrolactone, 2wt% ethylene glycol, and 20wt% tetramethyl imidazolinium hydrogen 
phthalate was sunk in, and 100 aluminium electrolytic capacitors of 6.3V47micro F were produced. 
[001 8] (Conventional example 2) The winding component which comes to wind the aluminum cathode foil by which 
etching processing was carried out with etching and the aluminum anode plate foil by which chemical conversion was 
carried out through the separator which consists of Manila paper of 15% of rates of glass fiber mixing was produced, 
the 10wt% adipic-acid ammonium water solution which adjusted this winding component to pH6.0 and the temperature 
of 40 degrees C - formation ~ liquid — carrying out « a cut end -- formation -- after and 350 degrees C for 30 
minutes — heat-treating — formation — reformation was performed in liquid and the capacitor element was obtained. 
After being immersed in a 50wt% pyrrole, 30wt% ethanol, and the monomer solution that consists of 20wt% pure 
water as an electrolyte and being immersed in the solution which becomes a pan from 7wt% ammonium persulfate, 
3wt% p-toluenesulfonic acid, and 90wt% pure water, the process which carries out a chemistry polymerization for 10 
minutes at 50 degrees C was repeated 5 times, the conductive polymer was formed in the above-mentioned capacitor 
element, and 100 aluminium solid electrolytic capacitors of 6.3V47micro F were produced. 

[0019] (Conventional example 3) The winding component which comes to wind the aluminum cathode foil by which 
etching processing was carried out with etching and the aluminum anode plate foil by which chemical conversion was 
carried out through a glass separator was produced, the 10wt% adipic-acid ammonium water solution which adjusted 
this winding component to pH6.0 and the temperature of 40 degrees C - formation - liquid - carrying out - a cut end 
- it degassed and the capacitor element was obtained. After being immersed in a 50wt% pyrrole, 30wt% ethanol, and 
the monomer solution that consists of 20wt% pure water as an electrolyte and being immersed in the solution which 
becomes a pan from 7wt% ammonium persulfate, 3wt% p-toluenesulfonic acid, and 90wt% pure water, the process 
which carries out a chemistry polymerization for 10 minutes at 50 degrees C was repeated 3 times, the conductive 
polymer was formed in the above-mentioned capacitor element, and 100 aluminium solid electrolytic capacitors of 
6.3V33micro F were produced. / 

[0020] About the product produced in examples 1-5 and the conventional examples 1-3, electrostatic capacity, tandelta, 

the leakage current, and the impedance in 100kHz were measured, and the result of Table 1 was obtained. 

[0021] 













m o° 0 s * 


* tt j 




f\ u - * 


It 18 39 


S3 




and 


awe* 


100kHz -fl/lf— ttl/J, 








(m F> 


t 














47. 1 


O. 


084 


0. 22 


166 ] 








47. 2 


0. 


08O 


O. 28 


1 46 






USE* 


47. 1 


0. 


1 32 


O. 82 


300 








47. O 


0. 


078 


0. 30 


122 ! 


sua 






47. O 


0. 


070 


O. 28 


130 i 


sua 






47. O 


0. 


090 


0. 77 


1 7B 








33. 6 


o. 


076 


O. 32 


1 50 


EM 






32. 9 


0. 


002 


0. 72 


1 84 



[0022] It turns out that the capacitor of the examples 1 and 2 of this invention is low excellent in tandelta, the leakage 
current, and an impedance as compared with the conventional example 1 so that clearly from Table 1. Furthermore, 
even if it compares with the conventional example 3 the examples 3 and 4 of this invention, and the conventional 
example 2 and the example 5 which used the glass separator, it turns out that it is the same result. 
[0023] Moreover, since the rate of mixing of the glass fiber which mixes the property of the rate of glass fiber mixing 
and product tandelta in paper as the property of the rate of glass fiber mixing and the relative value of the amount of 
electrolyte maintenance was shown in drawing 1 and it was shown in drawing 2 does not have the electrolytic 
maintenance effectiveness at less than 1%, and a component stops being able to roll it easily at 20% or more while 
tandelta of a product becomes high, workability falls. Therefore, less than 20% more than per % of the rate of mixing 
of a glass fiber is desirable. In addition, although Manila paper or floss silk fiber mixed papermaking was used for 
paper in the example, kraft paper and animal fiber mixed papermaking other than floss silk are sufficient, and even if it 
mixes these, there is same effectiveness. Although there is especially no limit in the thickness of a separator, it is 10- 
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*lt)0 micrometers preferably. 

[0024] The property Fig. of the silicon-dioxide concentration in a silicate solution and the product leakage current was 
shown in drawing 3 . Less than [ 0.001wt% ], the silicon-dioxide concentration in a silicate solution has the problem to 
which it becomes intense reacting control with a winding component difficultly while the elution volume of glass will 
increase and the electrolytic maintenance effectiveness will decrease, if there is little effectiveness of leakage current 
reduction and it exceeds 0.500wt%. Therefore, 0.001 - 0.500wt% of silicon-dioxide concentration is desirable. In 
addition, although the sodium silicate was used for the example, some which there is effectiveness with the same said 
of a potassium silicate, and mixed both have the same effectiveness. 

[0025] At less than 50 degrees C, when the temperature of a silicate solution has the problem on which a reaction 
cannot advance easily and it exceeds 110 degrees C, it has the problem which a reaction cannot control easily violently. 
Therefore, 50-1 10 degrees C is desirable. When processing at the temperature exceeding 100 degrees C, it becomes 
possible by adding subsolvents, such as ethylene glycol, in a water solution besides using an organic solvent. 
Moreover, although the immersion processing time changes with immersion processing temperature, the diameter of a 
winding component, ingredient configurations, etc., 1 minute - its 2 hours are desirable. 

[0026] The property Fig. of heat treatment temperature and the leakage current was shown in drawing 4 . If there is 
little effectiveness of leakage current control of heat treatment temperature at less than 200 degrees C and it exceeds 
500 degrees C, crystallization of a chemical film will progress, and there is a problem which the leakage current 
increases. Therefore, 200-500 degrees C of heat treatment temperature are desirable. Moreover, although heat treatment 
time amount changes with heat temperature, the diameter of a capacitor element, ingredient configurations, etc., 3 
minutes - its 15 hours are desirable. 
[0027] 

[Effect of the Invention] according to this invention as mentioned above - a cut end - formation - by adding the coat 
formation processing which contains silicon in process, and heat treatment, while reducing the leakage current from the 
slit side of the damage section of a chemical film, or an anode plate foil produced at the time of component formation, 
damage on the chemical film at the time of solid electrolyte formation can be controlled, and the rise of the leakage 
current can be prevented. And since a glass fiber front face dissolves with a silicate in the case of the separator which 
can reduce resistance while in the case of the separator containing paper paper will be in a carbonization condition by 
heat treatment and controlling decline in the conversion of a conductive polymer, and contains glass and moderate 
irregularity is formed, concordance with an electrolyte is improved, and since the electrolytic solution can fully be held, 
the electrical property of a product is improvable. 



[Translation done.] 
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